
Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M Dagg; Martin A. Hancock; Markus F. Hirschbold; 

Geoflfrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 6270131 



12 



B 



USER INTERFACE 



PROCESSOR 



22 



MEMORY 



COMM. 
PORT ■ 


i 








NET\/VORK 



20 
24 



16 



14 



FIG. 1 



32- 
— INPUT- 



30 



MODULE 



kOUTPUT^ 



SETUP— ' 36 
REGISTER 



FIG. 2 



(1/21) 



Patait ii^plicatitm For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M Dags Martin A. Hanoode; Maiiais F. FGrschbold; 

Geoffrey T. Hyatt; Simon R Ligjitbody 
Attorney Dodcet No.: 627013 1 



40 

-PULSE IN- 



ENABLE- 



42 ^ 



38 



PULSE 
MERGE 
MODULE 



PULSE OUT-^ 
—EVENT ► 

^46 



FIG. 3 



z: 



50 



+INPUT- 

54 
INPUT- 



INPUT- 



52 



MODULE 
A 



MODULE 
B 



MODULE 0 
^ 56 



PULSE IN A 
—PULSE IN 



PULSE IN 




58 



PULSE 
MERGE 
MODULE 



PULSE OUT 



MODULE D 



66 



60 



FIG. 4 



(2/21) 



ment AppUcatlOn t or. IM liibUCiiiN l Jil^liCi KUJNiC Uii VlCJi tiA VlJNCi WJi l WOKK AUCiiSb 
Inventor(s): Bryan J. Gilbert J. Bradford Forth; Jordon M Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon H Lightbody 
Attorney Docket No.: 6270/131 

(3/21) 




Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg Martin A. Hancock; Mariois F. Hirschbold; 

Geoffrey T. Hyatt; Simon H. Li^tbody 
Attorney Docket No.: 627013 1 




70 



SI 



100 



IIIHII 



99 9PQ 



102 



MASTER lED 





1 1 


iliiliii t 


j OOOQO 



lED 



106 



7 



84 



104 





1 1 


iiiiiii 





lED 




EMAIL SERVER 



r 



78 



INTERNET 



FIREWALL/GATEWAY 



FIG. 6 



(4/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
InventoKs): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Ifirschbold; 

Geoffrey T. Hyatt; Simon H. Lightbody 
Attorney Dodeet No.: 627013 1 




110 



112 



ENTER SECURITY 
PASSWORD 



'114 



ENTER IDENTIFIER 



•116 



TRANSFER 
CONFIGURATION 
SOFTWARE 



-118 



ACCESS 
DATAFILES 



FIG. 7 



(5/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon R Li^tbody 
Attorney Docket No.: 6270131 



122 



124 





pNO- 




f 


NOTIFY 


USER 




f 




120 



YES 




— ►^E^ 



126 



YES 



128 



1 



RECONCILE 
DIFFERENCES 



MODIFY 
DATAFILE 



132 



TRANSFER 
UPDATE 



134 



FIG. 8 

(6/21) 



APPLY 
UPDATE 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
InventoKs): Bryan J. Gilbert; J. Bradford Forth; Jordon M Dags Martin A. Hancodc; Maikus F. Ifirschbold; 

Geoffrey T. Hyatt; Simon H. Ligjitbody 
Attorney Docket No.: 627013 1 



140- 



ADDITIONAL 
(FUNCTIONALITY 
DESIRED 



142 




146 



ESTABLISH 
NETWORK 
COMMUNICATIONS 




YES 
B 



FIG. 9 



(7/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventors): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maricus F. Hirschbold; 

Geoflfrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 6270 13 1 




r 



156 



SUPPLY 
BILLING DATA 




162 



164 



TRANSFER 
UPDATE TO 
lED 



BILLING 
PROCESS 



166 



lED UPGRADED 



FIG. 10 



(8/21) 



Patent Application For: INTELLIGiENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 6270131 



12 



( 


> 
























^17C 











B 

C 



FIRST lED 



SECOND lED 



z: 



14 



NETWORK 



z: 



86 



81 



MASTER SERVER 



NETWORK SERVER 



FIG. 11 



(9/21) 



Patait Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordcm M. Dags Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon R Li^tboify 
Attorney Docket No.: 6270131 



180 



INSTALL 2ND lED 



18 



2^ 



2ND lED 
ESTABLISH 
COMMUNICATION 



l84->^ 



UPDATE 2ND lED 



186 



PLACE 2ND lED IN 
SERVICE 



188->^ 



TRANSFER DATA 
FROM 1ST lED 



190 



REMOVE 1ST I ED 
FROM SERVICE 



FIG. 12 



(10/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M Dag^ Martin A. Hancock; Maricus F. Hirschbold; 

Geoffrey T. Hyatt; Simon R Ligjitbody 
Attorney Docket No.: 627013 1 



192 




MONITOR AND 
STORE DATA WITH 
2ND lED 



194 




196 



TRANSFER DATA 
TO MASTER 
SERVER 




(11/21) 



FIG. 13 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventors): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg Martin A. Hancx)dc; Maikus F. Hirschbold; 

Geoflfrey T. Hyatt; Simon H. Lightbody 
Attorney Dodcet No.: 6270131 



NO 




204 



YES 



r 



210 



206 



DELETE DATA 
RECIEVED 



"A 



APPEND DATA 



208 



CONTINUE TO 
MONITOR AND 
STORE DATA 



FIG. 14 



(12/21) 



I'atent Application 1^ or. USI 1 JiLUCiliN 1 liLJtiC 1 KUNIC Ut. VlCli HA VlJSiU S^iEiVi/OKK ACCbSii 
InveatQr(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon K Lightbody 
Attorney Docket No.: 6270/131 




(13/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Mariois F. Hrschbold; 

Geoffrey T. Hyatt; Simon H. Lightbody 
Attorney Dodcet No.: 627013 1 



MINUTES 

PHASE ERROf^ 
650^ 



PRIMARY CURRENT AMPS 
J 
652 

FIG. 16 



% 

AMPLITUDE ERROR 
764-^ 



PRIMARY CURRENT AMPS 
652^ 

FIG. 17 



(14/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoflrey T. Hyatt; Simon H. Lightbody 
Attorney Dodcet No.: 62701 3 1 



PHASE ERROR 
856*^ 



FREQUENCY 
J 



868 



HZ 

FIG. 18 



% 

AMPLITUDE ERROR 
960-^ 



SECONDARY VOLTAGE 
962- 



VOLTS 



FIG. 19 

(15/21) 



rateat Appucaaon tor. ln iiii>i.njjiJN i Jii^c i kuniu ut, vifjii tiA vunlt wii i wukr. Acciiss 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbolt^ 

Geoffrey T, Hyatt; Simon H. Lightbody 
Attorney Docket No.: 6270/131 



(16/21) 




Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventors): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Markus F. Hirschbold; 

Geofifrey T. Hyatt; Simon H. Lightbody 
Attorney Docket No.: 627013 1 



r 



1120 



TEST 
METERING 

SENSOR 



'1122 



IDENTIFY 
lED 



1124 



FORMAT & 
STORE 



'1126 



SHIP lED & 
METERING 
SENSORS 



1128 



INSTALL lED & 
METERING 
SENSORS 



z: 



1130 



REQUEST 
CHARACTERISTIC 
CURVES 



1132 



CONFIRM 
AUTHORIZATION 



FIG. 21 

(17/21) 



Patait Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
lnventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. EJagg; Martin A. Hancock; Maikus F. Krscfabold; 

GeoflBrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 627013 1 



1134 



DETERMINE 
TRANSFER 
TYPE 




2146 



TRANSLATION 
DEVICE 



1140 




-OR MASTEF 
lED? 



N 



1144 



TRANSFER TO 
lED 



1141 



RECIEVE & 
STORE 



2148 



EXTRACT 
CHARACTERISTIC 
CURVES 



FIG. 22 
(18/21) 



raitaiL /vppucauon r or: usi iii-,i^ioiiiN i nLJiL. i k^^^inu^ uc v ii^Ji n/\ v un iNii i w v>kjs. AC^^iiaa 
Inveiitor(s): ^an J. Gilbat; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F, Hirschbold; 

Geoffrey T. Hyat^ Simon H. Lightbody 
Attorney Docket No.: 6270/131 



(19/21) 




CN 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
Inventor(s): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Maikus F. Hirschbold; 

Geoffrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 627013 1 

1460 



ELECTRICALLY 
CONNECT lED 



1462 



SENSE EXTERNAL 
METERING 
SENSORS 



1464 



OBTAIN 
CHARACTERIZATION 
CURVES 




1466 



OPERATION 



r 



1468 



APPLY 
CURVES 



CALIBRATION 



1470 



MEASURE, 
DERIVE & 
DISPLAY 



FIG. 24 

(20/21) 



Patent Application For: INTELLIGENT ELECTRONIC DEVICE HAVING NETWORK ACCESS 
InventoKs): Bryan J. Gilbert; J. Bradford Forth; Jordon M. Dagg; Martin A. Hancock; Markus P. Hirschbold; 

Geoffrey T. Hyatt; Simon R Lightbody 
Attorney Docket No.: 627013 1 



N 




1472 



1478 



COMPARE 



U74 



OBTAIN 
CURVES 



1476 



COMPARE 



1480 



GENERATE 
CHARACTERISTIC 
CURVES 



1482 



STORE 
CHARACTERISTIC 
CURVES 



484 



USE 

CHARACTERISTIC 
CURVES 



FIG. 25 

(21/21) 



